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1. FURPOSE. ?his advisory circular (AC) mdi f ies  ard updates the f l igh t  
information available to  pi lots  as a resul t  of d~anges i n  the basic Airmen 
Informat ion Flanual format . 
2. CANCELLAT1C)N. AC 61-%A dated December 1, 1980, is canceled. 

a .  CXle of the mst often neglected acts  of a pi lot  contenplatirg f l igh t  in an 
a i r c r a f t  is that of proper prefl ight planning. W i l e  the reasons remain okcure,  
the facts are w e l l  supported by a i r c r a f t  accident s t a t i s t i c s .  Although tlr '  &er 
of general aviation accidents has shown a downward trenrf in recent years, the 
accident and fatali ty/serious injury s t a t i s t i c s  indicate an increase in  the 
percentage of accidents during takeoff. 

b. Statist i-cs taken frcm the National Transportation Safety Board f i l e s  s b w  
that frm 1979 through 1983, 728 persons died ard 665 were seriously injured i n  
4,291 takeoff accidents. Tnese accidents are significant to %nerd  aviation 
pilots--annually, they represent about 20 percent of all general aviation accidents 
and about 16 percent of a l l  f a t a l i t i e s  a d  serious injuries.  Traditionally, p i lo t s  
have erphasized tk plantling of the en route and apIxoach/landing phases of f l ight ;  
e.g., the route to k talcen, en route and destination wather ,  en route a d  terminal 
f a c i l i t i e s ,  applicable a1 t i tudes 'ud F-1 requirements. Accident data, bwcver , 
indicate that too l i t t le  preparation is made for the actual takeoff of t t ~  a i rc ra f t .  
In  order for p i lo t s  to f u l f i l l  their responsibilities to ensure tht! safety of the 
en t i re  f l i gh t ,  it is necessary that  tlmy have adequate lmowledge of elements 
involved in prefl ight planning. It is also necessary that  they take tiire to analyze 
the conditions and study the various k c t o r s  which would Hffect the takeoff, en 
route, and landing phases of f l ight .  

4 .  KEY ELENENTS OF PIEFLIGIIT FUNNING. 

a. Charts. 

(1) A bas ic  element of prefl ight preparation requires t k  use of current 
navigat ioncll charts on h i c h  p i lo t s  a n  rnentally review their  interded r m t e  of 
f l igh t .  They rnay o r  may not wish to draw a l ine  on t l x  chart representing the - true 



course. They should, however, review the projected path across the face of the 
chart for the locat ion of g o d  checkpoints , res tricted areas , obs truct ions , other 
flight hazards, and suitable airports. For visual flight rule (VFP,) pilot plannirg 
by either pilotage or dead reckoning, the Sectional Aeronautical C h a r t  i s  an excel- 
lent choice. It is scaled a t  1/500,000, or 8 miles to the inch. The physical 
characteristics of m s t  landmarks, both cultural a d  geographic, are shown in s e a t  
detail. The pilot slmuld have l i t t l e  difficulty identifying the selected landmarks 
along the route of flight.  Another popular chart i s  the World Aeronautical Chart 
('dAC) . The scale of the I&C is 1/1,000,000, or 16 miles to the inch. Many states 
print aeronautical h a r t s  which are excellent for VFR navigation within their s tate 
bo-idaries. Tne pilot should realize, however, that a l l  of these &arts are 
designed primarily for VFR navigation a d  contain only limited information 
concerning radio aids and frequencies. h e  use of i n s t m n t  flight rules (IFR) 
navigational charts for planning pilotage or dead reckoning VFR flights is not 
des irable for the £01 lowing reasons : 

( i )  P4any airports used by the VER pilot are not depicted or listed 
on the IFR charts. 

( i i )  Very k w  geographic or cultural landmarks are provided. 

( i i i )  The pilot should refer to the Airman's Information Manual - 
Basic Flight Information and Air Traffic Control Procedures (AIM) - for rmre precise 
coverage of this informat ion. 

(2) Most pilots are reluctant to admit  to being disoriented or lost.  
Being lost can be an embarrassing a d  sometimes tiightening experience. Pilots 
should carry appropriate ar$ current aeronautical charts on a l l  cross-country 
flights. The use of outdated charts my result in flights into airport t raff ic  
areas, control zones, or other restricted airspace wi tbut  proper autlmrizat ion. 
Havin available the information contained in current h a r t s  w i l l  ehance the e, pilot s ability to complete the flight with greater confidence, ease, and safety. 

b. Route. Since the shortest distance between two points i s  a straight line, 
a m j o r i w  pilots desire direct routes for m s t  flights. Wite often there are 
factors that should be cons idered that may make a direct flight undes i r ab  le . 
Restricted and prohibited areas present obstacles to direct flights. In 
single-engine aircraft  , pilots should give consideration to circumnavigat i r g  large, 
desolate areas. Pilots slmuld also consider the single-engine service ceiling of 
multierigine aircraft when operating over high altitude terrain since the terrain 
elevation my be higher than the single-engine service ceiling of the mltiengine 
aircraft being flown. An example of this is a multiergine aircraft with a 
single-engine service ceiling of 5,000 feet being flown over terrain of 9,000 feet 
elevation. Pilots should he aware that the only advantage they may have over a 
pilot flying a single-engine aircraft may be a wider latitude in selecting a 
suitable forced landing area. 

c . Airman ' s Information Manual - Basic Flight Information and Air Traffic 
Control Procedures (AIM) . Part 91 of t l ~  Federal Aviation Regulations (FAR) 
states, in part, that each pilot in cornmad shall, before beginning a flight,  
becorne familiar with a l l  available information concernim that f l izht .  he AIM 
contains infonnat ion concerning cross -country flight andYbas ic  iidarnent a1 s 
required for safe flight in th U .S . National Airspace System. 
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d. A i r p o r t / ~ a c i l i t ~  Directory. ?he ~ i r p o r t / ~ a c i l i t y  Directory, published by 
t 1 ~  National Ocean Service,  l ists a i rpor t s ,  seaplane bases, and he l ipor t s  open t o  
the public, communications data,  navigational f a c i l i t i e s ,  ad ce r t a in  special  
notices ,such as parachute jumping, Fl ight  Service S ta t ion  (FSS) / ~ a t i o n a l  Weather 
Service (NWS) telephone numbers , preferred routes , ard aeronautical &art b u l l e t  ins . 

e. Notices t o  A i m n  (Class 11) . 
(1) Notices t o  Airmen (Class 11) i s  issued biweekly ard is divided into two 

sec t ions .  The f i r s t  sect ion contains those notices which are expected t o  remain i n  
e f f e c t  for  a t  l e a s t  7 days a f t e r  the e f fec t ive  Qte of the publication. National 
Fl ight  Data Center (I.'DC) Notices to Airnilen (NOTATIS) primari ly r e f l e c t  changes to 
standard instrument approach procedures. FDC NOTAPIS a l s o  e s t a b l i s h  f l i g h t  
r e s t r i c t i o n s  and correc t  data on aeronautical char ts .  

(2) The second section contains special  notices t h a t ,  e i t h e r  because they 
a r e  too long o r  because they concern a wide o r  unspecified geographical a rea ,  are 
not su i table  fo r  inclusion in the f i r s t  sect ion.  'he content of these notices vary 
widely and there a r e  no speci f ic  c r i t e r i a  fo r  inclusion,  o ther  than their 
e ~ l h a n c e r ~ ~ n t  of f l i g h t  safe ty  . 

f .  Notices t o  A i m n  (NOTAM). In addit ion t o  1.JOWI information contained i n  
the Notices t o  Airmen (Class 11) publicat ion,  p i l o t s  s b u l d  check with t k  11ear.est . 
FSS f o r  an update on the l a t e s t  N ~ s s .  

,g. In ternat ional  Fl ight  Information EZamal. h e  Internat ional  F l igh t  
Information ?.lama1 is published quar ter ly  fo r  use of p r iva te  f lye r s ,  b u s i m s s m n ,  
and nonscheduled operators as a p re f l igh t  a d  planning guide for  f l . ights  outside the 
IJnited S ta tes .  

11. In ternat ional  Notices t o  Airmen. 

(1) The In ternat ional  Notices t o  Airnlen is a biweekly publication 
containing s ign i f i can t  in ternat ional  NOTAM information and special  notices d i i c k  nay 
a f f e c t  a p i l o t ' s  decision to  enter  o r  use ce r t a in  areas of foreign o r  in ternat ional  
airspece . 

(2) P i l o t s  s h o d d  ava i l  themselves of a l l  appropriate d l a r t s  ard 
publicat ions,  including the AIM and NOWIS. 

i. &ather.  A weather br ief  ing is an important par t  of p re f l igh t  planning. An 
overview- synoptic s i tua t ion  and general weather conditions can be obtained 
from public media ( radio ,  TV, e t c .  ) o r  by telephone h o r n  recorded sources. This 
w i l l  help the p i l o t  t o  l ~ t t e r  understand the overa l l  weather p ic ture  when obtainirg 
a complete b r i e f ing  frorn the FSS, lW, o r  other  ozganization t h a t  provides t h i s  
service .  Information on public media and recorded weather sources is  contained i n  
the Meteorology chapter of the A I N .  This chapter a l s o  provides information 011 how 
t o  obtain a complete weather br ief ing ,  dlat t o  look £or, a d  what t o  ask of tlle 
b r i e f e r  t o  ensure thaf the p i l o t  h a s  a l l  the m a t h e r  necessary f o r  the f l i g h t .  The 
weather information should be ~ e i g h e d  very ca re fu l ly  in considering the  @/no-go 
decision. This decision is tlle sole responsib i l i ty  of the p i l o t  a d  canpulsion 
s b u l d  never take the  place of pod j u d p n t .  
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j . Navi ation Lo . Precise flight plannirg of log items, such as pre-ccmputed *ante, navigational aids, a d  eeqwncies to be used w i l l  make courses, tlme 
en route errors in these items less likely. Special attention sbu ld  be given to 
fuel requirements, keeping in mind the need for an ample reserve as w11 as location 
of refueling points available as the flight progresses. 

k. Flight Plan (VFR) . This i s  not required by FAR, but i s  dictated by good 
operating practice. A flight plan not only assures prompt search a d  rescue in the 
event the aircraft becomes overdue or missing, but it also permits the destination 
station to render better service by having pgior knowledge of your flight.  It c a t s  
on1.y a few minutes of time to f i l e  a flight plan a d  my be the best investment the 
pilot ever makes. 

1. Aircraft Manual. Aircraft manuals contain w e r a t k  lirnitat ions . 
perf omnce  , normal a d  erilergency procedures , and a kriety-of other ional 
informat ion for the respective aircraft.  Traditionally , aircraft mnukcturers l w e  
done considerable test& to gatner and substantiate tk information in the aircraft 
manual. Pilots sbu ld  hecome h i l i a r  with the mammal and be able to refer to it 
for information relative to a proposed flight. 

5. KEY ELDENTS DURING TAKEOFF FHME. The importance of tbrough preflight 
preparation which considers possible hazards to takeoff cannot be aver-emphasized. - Tne £01 lowing elemnt s , which shu ld  be carefully cons ldered , continue to emerge as 
factors in takeoff accidents : 

a. Gross Weight. 

(1) fiIaximum allowable gross weight i s  established for an aircraft  as an 
operating limitation for both safety and performance considerations. The gross 
weight i s  important because it i s  a basis for determining the takeoff distance. I f  
gross weight increases, the takeoff speed must be greater to produce the greater 
l i f t  required for takeoff. Tne takeoff distance varies with the square of the gross 
weight. As an example, for an aircraft with a relatively high thrust-to-weightr 
ratio, a 10 percent increase in takeoff gross e i g h t  would cause: 

( i )  a 5 percent increase in sped necessary for takeoff velocity; 

( i i )  a t  least a 9 percent decrease in acceleration; a d ,  

( i i i )  a t  least a 21 percent increase in takeoff distance. 

T\JOTE: For aircraft  with relatively low t1.1rust-to-weight ratios, the 
f i p r e s  are slightly higher. 

(2) Operations within the proper gross weight limits are outlined in each 
operator's marlual.  Gross weight and center of g-avity (CG) limits sbu ld  be 
considered during preflight preparation. Veight in exces s of the m i m u n l  
certificated gross weight my be a contributing factor to an accident, especially 
when coupled with other factors which adversely affect the ability of an aircraft to 
take off and clirrb safely. Tnese factors may range f r o m  field elevation of the 
airport to the condition of the runway. The responsibility for considering these 
factors before each flight rests with the pi lot .  
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b. Balance. 

(1) A pilot m s t  not only determine the takeoff e i g h t  of the aircraft ,  but 
elso must assure that the load is arranged to fa l l  within the allowable CG limits 
for the aircraft.  b c h  aircraft m~ntal provides instruct ions on the proper m t t ~ d  
for deterriiinirg i f  the aircraft loading mets tlle balance requirements. "zhe pilot 
should routinely deterriine the balance of the asi-craf t since it is possible to be 
within the gross e i g h t  limits a d  s t i l l  exceed the CG limits. 

( 2 )  An airplane ihich exceeds t!ie forward CC liniits places heavy loads on 
the nosewheel and, ir, conventional landing gear airplanes, may, duriw brakirp;, 
cause an uncontrollable condition. F'urtlierrmre, performance may be significantly 
decreased a d  t k  s t a l l  speed my Le m h  hktier. 

(3) An airplane loaded in a mnner that t l l c  CG exceeds the a f t  l i n i t  w i l l  
have decreased static and dynamic lorgitudinal stability . This cord it ion car1 
produce sudden and violent s ta l l  cl1aracteristics a d  can seriously affect recweqr. 

( 4 )  Pilots exceding CG limits in helicopters may experience! insufficient 
cyclic controls to safely control t l lc Ilelicqter.  ih is  can a c t r e l y  cri t ical  
while hoveriw> downwind with the t r l i c ~ p t e r  load exceding the forward CG linit. 

c. Ice and Frost. 

(1) Ice or fr.ost a n  affect the takeoff performance of an aircraft ' 
significantly. Pilots should never atterqt takeoffs w i t 1 1  any accumul.ation of ice or 
frost on their aircraft.  Most pilots are aware of the tlazads of ice on t l e  w i r g s  
of an aircraft.  3~ effects of a lmrd frost are mch rmre subtle. lhis is hr fx 
an increased roughness of the swface texture of the upper wing a d  my cause up to 
a 10 percent increase in the airplane s t a l l  speeci. It may also require additional 
speed to produce the lLft necessary to becone airborne. 

(2) Once airborne, tlle airplane could have an insufficient r u q i n  of 
airspeed above s t a l l  such t l a t  ,psts or turning of the aircraft could result in a 
s ta l l .  Accumulation of ice or frost on l ~ l i c o p t e r  rotor blades results in potential 
rotor blade s ta l ls  st slower forwarcl a i r  speeds. It could also result in an 
whalanced rotor blade condition d-ticF; could muse an mcontrolhble vibration. 

d. Jknsitv Altitude. 

(1) Aircraft instrumnts we  calibrated to Zx correct mder one set oi' 
conditions. Stadard cod i t  i o ~ s  represent t k o r e t  iciil sea level c o d i t  ions , 
59 degrees Farenheit ad 29.92 in 1%. As higher elevations are reachal,  h t h  
ternperatme a d  pressure rionLxdly &crease. Ttlus, density altitude is determined by 
corpensating for pressure a d  t cm~ra ture  variances fran t l e  stanard conlitbns. A 
pilot must remmber t h t  as hns i ty  altitude increases, there i s  a correspondiq, 
decrease in  the power delivcrecl by tlie engine an3 tlre propellers or rotor blades. 
For airplan-, this ,my muse the required takeoff ro l l  to kcreme by up to 25 per- 
cent for every 1,000 feet cf elevation above sea level. 'he ms t cri t ical  cordi- 
tions of takeoff perfommce are the result of a carhination cf keavy loads, 
unfavorable runway co~lditions , birds, high temperatures, hkh  airport elevations , 
and high h d i t y  . 
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(2) The proper accounting f o r  the pressure a l t i t u d e  ( f i e l d  e levat ion  is a 
poor subs t i tu te)  and temperature is mandatory f o r  accurate predict ion of takeoff 
data.  The required information w i l l  be l i s t e d  in t l x  a i r c r a f t  mmml a d  s b u l d  be 
consulted before each takeoff ,  e spec ia l ly  i f  operat h g  at a high dens i t y  a l t i t u d e  o r  
with a heavily loaded a i r c r a f t  . 

e. Effect o f  1Jind. 

(1) Every a i r c r a f t  manual gives representat ive wind &ta a d  corresponding 
ground r o l l  distances.  A headwind which is 10 percent of t k  takeof f airspeud w i l l  
reduce the no-wind takeoff distance by 19 percent. A tailwid h i c h  is 10 percent 
of  ~ E E  takeoff airspeed,  bwever, w i l l  increase the no-wind takeoff distance by 
about 21 percent . 

(2) Although t h i s  consideration is basic to a successful  takeoff ,  tbe  
number of accidents  involving the se lec t ion  of tlle mong miway f o r  tle exis t ing  
wind and taking o f f  in to  unfavorable wind conditions indicates a need for  mny 
p i l o t s  t o  reevaluate t l leir  pref l ight  planning t o  ensure tha t  the e f fec t  oE wind is 
considered 5.11 l y  . 

f .  Runway Condition. 

(1) lherc a r e  mre than 14,700 a i r p o r t s  i.11 t k  United Sta tes  , each with 
nmmys  having various surface compos iti-ons , slopes,  a d  &gees of rm&lmes s . 
Takeoff accelera t ion  is affected d i r e c t l y  by tlle rimvay surface c o r d i t b n  a&l, as a 
r e s u l t ,  it must bc a priimry consideration during p r e f l i g h t  planning. 

(2) Ebst a i r c r a f t  macnds l i s t  t a l eo f f  da ta  fbr leve l ,  dry, hard-sixfaced 
runways. Tne runway t o  lx used, bwever ,  is not always hard-surfaced a d  level .  
Consequently, p i l o t s  must be mare of tlr e f fec t  of the slope o r  ' ~ a d i e n t  of t ? ~  
runway, the composition of the runway, and tk c o d i t i o n  of i ts surface.  hch of 
these can contr ibute to a failwe to ol;tain/maintain a safe flf inp,  speed. 

(3) The e f f e c t i v e  runway gradient is t l l e  maximum difference in  ti^ runway 
cen te r l ine  elevation divided by the miway length. ?he FAA r e c q y i i z  t l ~  c f fec t  oE 
runway gradient o n  t l ~  talieoff r o l l  of arl akcralTt a d  1 - m ~  p~~blished l i ini ts  on tlie 
naxirr~m y:adients . For general m i a t  ion LTl: a i r p o r t s  the maxirmu? lorg i txdi i~al  
runway grade is 2 percent and the longitudinal m1wa17 g a l e  cl1arq;e is 2 ?ercent 
i w b u r . ~ .  F13rt:l lelmore, tk talc~of £ l eng th  fo r  a ~-un~:ay must he increased an &c!i- 
t i o n a l  20 percent fo r  t m l ~  1 percent of dlariga in  e f fec t ive  pat l innt  to  a mxdrnur? 
a1 lowable e f fec t ive  gradient change of 2 percent.  

(4 )  Since t k  runway gradient Iws a d i rec t  learing on the ccmponent e i g h t  
of  the a i r c r a f r ,  a nmway gradient of 1 percent woulcl provide R force ca1ponent 
along the i ~ t t l  of tile aircra:t rhich is 1 ~ e r c e n t  oE g o s s  m i g h t .  In t l ~  case of 
an upslope, the addi t ional  drat: a d  r o l l i n g  k i c t i o n  c ~ ~ s c d  by a 1 percent upslope 
can r e s u l t  in a 2 percent to 4 percent increase in t l ~  takeoff distance ard 
subsequent c l  id). 

(5) Frequently, the only runway a t  an a i rpor t  llas a slope. hhen 
dcterxining which d i rec t ion  to i x e  fo r  takeoff, p i l o t s  r x s t  rw.erher tlmt a 
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direction uphi.11, but into a headwind, is generally preferred to a downwind takeoff 
on a c-lownsloping mway.  Factors such as steep slope, l i gh t  wind, e tc . ,  bwever, 
make an uphil I. takeoff impractical. 

(6) It js d i f f i cu l t  to predict the retarding effect  on the takeoff ntn that  
water, snow/slush, sand, gravel, mud, o r  long grass on a runway w i l l  have, but t l s e  
factors can be c r i t i c a l  to  the success of a takeoff. Since the takeoff data in  tk  
a i r c ra f t  manual is predicated on a dry, hard surface each pi lot  must develop 
individual guide1 ines for operat ions f rom other type surfaces . 

g. C ~ l d  Weather Takeoffs. The following is an excerpt taken from AC 91-13C, 
Cold Weather Operat ion of Aircraft : 

"Takeoffs in cold weather offer  some dis t inc t  advantages, but they also of fe r  
special problems. A few p i n t s  to  remcmber are: 

"(1) Do not overboost supercharged or  turbine engines. U s e  the applicable 
power charts for the pressure a l t i tude and ambient temperature to determine the 
appropriate manifold pressure or  engine pressure ra t io .  Care should be exercised in 
operating normally aspirated engines. Power output increases a t  about 1 percent fbr 
each ten degrees of temperature below that of stardard a i r .  A t  -40 degrees F, an 
engine might develop 10 percent rrore than rated power even though RPM a d  MP l imi t s  
a r e  not exceeded. 

"(2) On mlt iengine a i r c r a f t  it must be ranelhered that  the c r i t i c a l  engine- 
out ~oinimum control speed (Vmc) was determined a t  sea level with a stardard day 
temperature. Therefore, Vmc w i l l  be higher than the published figure during a cold 
weather takeoff unless the power set t ing is adjusted to  compensate for the l o w r  
density a1 t i tude . 

( 3 )  With reciprocating engines, use carburetor heat as required. In s o m e  
cases, it is necessary to use heat to  vaporize the fuel .  Gasoline does not vaporize 
readily a t  very cold temperatures. Do not use carburetor k a t  in  such a manner that  
it raises  the mixture temperature to freezing or  jus t  a l i t t l e  below. In such 
cases, i t  may be inducing carburetor icing. An accurate mixture temperature gauge 
is a good investment for  cold weather operation. CM some occasions i n  extremely 
cold weather, it m y  be advisable to use carburetor heat on takeoff. 

"(4) I f  icing conditions ex is t ,  use the ant i- ice a d  deice equipment as 
outlined in the Airplane Flight Manual. I f  the a i r c r a f t  is turbine powered, use the 
appropriate power charts for the condition, bearing in mind  t l a t  tk use of bleed 
a i r  w i l l ,  in mst cases, affect  t l l e  a i r c r a f t ' s  performance . I 1  

6. SUMMARY. 
s t a t i s t i c s  of 
i n  mny cases 

Prefl ight preparation is the foundation of safe flying. Accident 
' recent years indicate that  adequate pref l ight  preparation is lacking . As a resu l t ,  while the nunher of general aviation accidents ard 

approach and landing accidents has declined, takeoff accidents have increased. 
S t a t i s t i c s  indicate that  takeoff accidents occur because elements of t l ~  prefl ight 
preparation were: 



a.  not assigned the proper imprtance , 
b. not incorporated into the preflight routine, o r  

c .  p i lo t s  did not anticipate potential takeoff emeqencies a d  the required 
procedures to follow. 

7 .  PZCOMDDATION. To enhance the safety of flying, pi lo t s  are er~ccn~rageci to  : 

a. form good preflight planning habits ard review then continually, 

b. be thoroughly knowledgeable of the hazards and corditions rdlich would 
represent potential dangers, part icularly during takeoff, a d ,  

c.  be aware of tk capabili t ies and l h i t a t i o n s  of their a i rc ra f t .  

William T .  Brennan 
A c t i n g  Director of F l i g h t  Operations 
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